The regulation of hepatic protein synthesis during fasting in the rat.
We have studied translational control in the model of 48 h of fasting in the rat. Our initial observations showed a paradoxical increase in ribosomal protein S6 (rpS6) phosphorylation and a decrease in eukaryotic initiation factor 2alpha (eIF2alpha) phosphorylation. These effects, which would favor an increase in protein synthesis, could be attributed to increased circulating concentrations of branched-chain amino acids in fasting. To determine what mechanisms might account for decreased hepatic translation in fasting, we examined the cap binding complex. eIF4E-bound 4E-BP1 did not increase. However, eIF4E-bound eIF4G and total cellular eIF4G were profoundly decreased in fasted liver. eIF4G mRNA levels were not lower after fasting. Based on the hypothesis that decreased eIF4G translation might account for the reduced eIF4G content, we fractionated ribosomes by sucrose density centrifugation. Immunoblotting for rpS6 showed modest polysomal disaggregation upon fasting. PCR analysis of polysome profiles revealed that a spectrum of mRNAs undergo different translational regulation in the fasted state. In particular, eIF4G was minimally affected by fasting. This indicated that reduced eIF4G abundance in fasting may be a function of its stability, whereas its recovery upon refeeding is necessarily independent of its own involvement in the cap binding complex. Western immunoblotting of polysome fractions showed that phosphorylated rpS6 was disproportionately present in translating polysomes in fed and fasted animals, consistent with a role in translational control. However, the translation of rpS8, an mRNA with a 5'-oligopyrimidine tract, did not coincide with rpS6 phosphorylation, thus dissociating rpS6 phosphorylation from the translational control of this subset of mRNAs.